Cytogenetic and DNA analysis in 12 people with stigmata of Turner's syndrome was carried out. Cytogenetic analysis of these patients showed two subjects with 46,X, i(Xq) karyotypes, one with 45,X146,X,
i(Xq), one with 46,X,t(X;Y), and eight with 45,X/46,X,mar. Molecular analysis ofDNA samples was performed in nine out of 12 patients with marker chromosomes. PCR analysis with oligoprimers specific for SRY, DYZI, or DYZ3 loci identified Y chromosome material in five patients in the latter group. The X chromosome origin of the marker chromosome was proved by FISH technique with biotin labelled pericentromeric X chromosome specific probe in four other patients. These results show that patients with a number of Turner's syndrome stigmata usually do not have a typical XO karyotype but have some structural chromosomal aberrations involving the X or Y chromosomes. Combined application of cytogenetic, molecular cytogenetic (FISH) , and PCR techniques significantly improves the precision of marker chromosome identification and thus might be of practical importance for the proper management and treatment of affected patients.
Peculiarities of pathological manifestations of different karyotypes bearing structural abnormalities of the X or Y chromosomes in patients with Turner's syndrome stigmata, as well as feasible genetic mechanisms of sex determination and differentiation abnormalities in these subjects, are briefly discussed.
Mosaic karyotypes with small marker chromosomes represent a difficult task for cytogenetic analysis by routine classical methods. However, the combination of cytogenetic and molecular techniques enables this problem to be solved quite efficiently and the origin of markers in patients with Turner's syndrome to be established. 6 We have used such a complex approach to examine 12 patients with stigmata of Turner's syndrome for precise karyotyping, identification of the origin of marker chromosomes, and determination of the Y material in these subjects. 1A) as well as by PCR analysis (fig 2, top) .
Materials and methods

PATIENTS
The presence of at least one more chromosomally abnormal line was registered in nine cases (cases 3, 4, 5, 6, 7, 9, 10, 11, 12) and two additional lymphocyte cell lines were identified in cases 6 and 7. The proportions of different cell lines in mosaics scored both in metaphase plates and in interphase nuclei after in situ hybridisation with relevant DNA probes varied from 3% (case 11) to 50% (case 5) (table  2) .
FISH and molecular analyses were undertaken for identification of marker chromosomes in all nine mosaics in whom routine cytogenetic methods had failed to define the origin of small marker fragments. The marker chromosomes in both cases 4 and 5 (data not shown) were small rings bearing X chromosome centromeric regions with no indication of Y chromosome material (table 2) .
A dicentric X chromosome derivative predominantly of a ring shape was identified in 30% of cells in case 6. Two rod shape markers with only one centromere were found in a small proportion of metaphases in the same subject (data not shown).
Three cell lines 45,X/46,X,r(X)/46,X, dic(X), in proportions 85%, 15%, and 5% respectively, were found in case 7 ( fig 1B) . Cases None of our patients showed a classical pattern of Turner's syndrome and some of them had pathological traits of other inherited disorders. Some of these findings could be at- Imbalance of the above mentioned genes as well as the XIST locus might account for at least some Turner's syndrome stigmata2324 in the patients with early replicating marker chromosomes bearing relevant fragments (cases 4, 5, 6, 9, and 10 in this report).
It should be noted that a cytogenetic judgement on the structure and replication status of small marker chromosomes is far from being sufficient to prove the presence and activity of some relevant genes (see above).
The early replicating small ring (X)s lacking the XIST gene are usually associated with a severe phenotype.'92324 The presence of the X inactivation centre (XIST) in ring (X)s in patients 4 The results of the present study provide evidence for the importance of complex cytogenetic and molecular approaches in the identification of marker chromosomes and precise analysis of X and Y chromosomes aberrations. Each of these methods has its own advantages and drawbacks which should be carefully considered before application. Classical 
